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AUTHORS: Kargin, V._ﬁll”Sogolova, 7. 1., Metel'skaye, T. K.

Effect of fillers with anisodiametrio particles on the

TITLE:
properties of polymers. I
PERIODICAL: Vysokomolekulyarnyye goyedineniya, Ve 4, no. A, 1962, 601-604
pExT: The effect of the shape of filler particles on the mechanical proper-
udied with polyisobutylene (moleculsr weight ‘
hylene tetraphtha-~ .

ties of polymers was st

70 000 and 1 400 000) filled with wlavsan" fiver (polyet

jate; fiber aiameter 201, length 25-T5w to 10 mm). Tensile tests with
£ilms pressed ab 80°C showed that strength of the gamples and thelr ;
modulus-50 are already increased at 10¥ filler concentration (up to 10%),
and that the tensile strength of the samples jncreases with increasing :
1en%th of the filleT fibers. In compression tests with tablets pressed at

140°C the yield temperature was found to decrease at relatively 1lo¥ filler
content (up 1ength not exceeding 100/« This

may be explained by the e
existing in amorphous polymers.
the yield temperature is increased, i. 8., the properti
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polymer "liquid" of polyisobutylene are affected by size and shape of the
particles similar to colloids. When introducing anisodiametric particles,

a correlation between the increase of yield temperature and strength was
ascei tained. During solidification of the polymer its molecular weight is
of great importance. Solidification is greater with lower molecular weight -
of the polymer. The strength of the polyisobutylene samples with different
molecular weights and an equal weight of filler is, however, equalized when
filler concentration is increased. Materials with properties required for
further processing may be produced by altering the length of the filler
particles and the filler content. There are 1 figure and 2 tables. The
English-language reference is: P. Flory, J. Amer. Chem. Soc., 69, 372, 1943,
ASSOCIATION: _Fiziko—khimicheskiy jnstitut im. L. Ya. Karpova (Physico- :
ohemical Institute imeni L. Ya. Karpov) ' jf

SUBXITTED: . April 1, 1961
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AUTHORS: Shteding, M. N., Kargin, V. A.

—

hermaiehanical study of the inhibitory properties of stabili-
crs. I. Method. Investigation of the efficiency of
tabilizers in the lignt aging of polyvinyl chlorido

m 3 3

Yo{10DICAL: Vysokomolekulyarnyye soyedineniya, v. 4, no. 5, 1962, 720 ~ 727

T2XP: The first thermomechanical investigation into the efficiency of
inhibitor stabilizers was carried out oy V. A. Kargin et al. (Zh. fiz.
«himii, 23, 532, 1949; ivid., 23, 563, 1949). In their method, the tempe-

veriod of action (Fig. 1). In this way, curves were plotied for the de- o
formation of irradiated PVC. After 1 hr of irradiation, the steadiness '

f the curves is disturbed as a result of destruction and trend to bond
nation. After 2 hrs, cross linkage takes place, marked polydispersity

be observed, and the flow capacity is partly lost between 150 and

After 24 hrs, cross linkage and cease of flow are complete. De-

tive processes predominate in the absence of oxygen: After 1 hr of

p
rature dependences of deformation are determined at constant load and

(o1

2

i
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T

the mean molecular weight drops sharply, and the range of

tion
nifted to lower temperatures by nearly 40°C. Aifter 24 nrs, flow

b
wif
erved since the small amount of bonds is compenaated by the de-
on. The inhibiting properties of stabilizers cause retardation or

and the range of flow. Amorphous polyvinyl chloride of the type
; (PF-4), which tends to structuralizetion, was irradiated for 2 hrs
wnile the following stabilizers were added: (1) acceptor stabilizers ;
wisaout inhibiting properties; (2) inhibitor stabilizers; and (3) inhibi- .-
tors of the diaryl methane series. (1) Melamine and lead silicate: When
used @3 arn HCl zcceptor, melamine displayed no inhibiting properties.
on of 10 % of lead silicate to melamine gave less bonds than in the
I sure PVC, and conserved flow since it is a good HCl acceptor and

an inhibitory effect. Addition of 10 % of phenyl-A-naphthyl amine
¢G cross linkage and deteriorated the flow propertiea. Goed inhibi-
sroduce such effects even when added in very small quantities {(e.g.,
% of dye,118, 2 % of Sudan III). Addition of less then 10 % of
enanthrene and dinaphthyl methane lowered the vitrification temperature
the range of flow. These compounds inhibit cross linkage and conserve
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flow even with irradiation for 30 - 40 hrs. There are 7 figures.

ASSOCIATION: riziko-khi...icheski institut im. L. Y=a. Karpova Physico-
& J
chemical Institute imeni L. id. Karpov)

SUBLITTED; April 3, 1961

Pig. 1: Schematic diagram of apparatus. Legend: (1) 2yepiece of opii-
neter; (2) Optimeter slide; (3) frame; (4) load; (5) loading site;

(6) movable bar; (7) and (9) winging of furnace; (8) sanple; (10) nole

for thermocouple. . -
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AUDLORS: Psheznetskiy, V. s., Kargin, V. A., Bakh, N. a.
TITLE: Gummar-induced solid-state pPolymerization of acetaldehyde

PZRIODICAL: Vysokomalekulyarnyye soyedineniya, v. 4y, no. 5, 1962,
728-753

Tuwit: 4 study was made of gauma-induced solid-state Polymerization of
acctaldehyde single crystals in order to elucidate the Tole played by the
¢rystal lafitice in the brocess of polymerization. Additions of acetone and v
nethyl cyclohexane may have the'following effects: (1) The "host" molecule ‘,/f’
is inside the crystallite, and hinders the propagation of the polymeriza- o
vion chain in the lattice; (2) the "host" molecule is outside the crystallite,
and hinders the propagution of the polymerization chain between the crystal-
lites. It was founa that, as in the case of Polymerization of acetalde- -

hyde in a polycrystal, small additions to the single crystal lower the

degrce of conversion (polycrystal, 25%; single crystal, 40%) and the

wolecular weight ( [Q](polycrystal):}; [n](eingle crystal)=4). Thus,

_2"
APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720720001




2

"APPROVED FOR RELEASE: 06/13/2000

$/190/62/004/005/016/026
Gummainduced solid-state ... B110/B108 .

irrespective of the degree of crystallinity, additives form lattice

def¢cts where chain rupture occurs. Thermographic investigation showed

that temperature Junps occurred below the melting point of crystalline
acetaldehyde when slowly heated at a rate of 1.4 C/min and irradiated with )

4019 ev/cmD at -19600. As the radiation dose was increased, the Jjumps
shified to lover temperatures (-135 - -15400). Addition of 0.5 - 18% by
weight of acetone lowered both the degree of conversion and the size of the
thermographic peak. This proves that the liberation of heat is not due to
the reconbination of radicals. The mean rate of polymerization and the mean
period of additiocn of one monomer molecule to the growing chain were
calculated from the angle of inclination of the peak, and were found to be

g
0.009 - 0.018 m/sec and 8.6°107°- 1.6.10~% sec, respectively. The rates
of polymerization indicate that acetaldehyde does not obey the laws of
thermal explosion, Conclusions: (1) Solid-state polymerization between
-134 and —15300 is dependent on the radiation dose; (2) the tempersture
shift is caused by more polymerization centers at higher doses; (3) at low
temperatures, the reaction is very slow since the molecules are immobile;
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i
i

{4) in the range of -140 to -150%% the molecular mobility increases ang tha:
i

reaction ig accelerated; this s still promoted by the liberation of heat;
(5) at higher radiation doses, an avalanche~-ljike extension of the reaction
Ofcurs even at lower temperatures. The molecular weight ig presumably

lowered by an inerease in the rate of chaip Tupture owing to the formation
of active centers. There are 5> figures ang 2 tables,

AS30CIATION: Koskovskiy gosudarstvennyy universitet ip, M.

« Lomonosova
Lioscow State University imeni m, V. Lomonosov)

SUBLITIED:  4pril s, 1961
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\

3

Relaxation effects in crystalline polyolefing
"RRICDICAL: Vysokomolekul

yarnyye soyedineniya,
138-742

V. 4, no. s, 1962,
PLUXT: The behavior of bolyethylene and Polypropylene
force action vas investigated over a y
4 auvaratus devigeg by
tekhn. fiziki, 9, 1261, 19391},
10, 100, ang 1200 cycles

°. Under such
uxation specir

to 1. (flow

under periodic

ide range of temperatures. The tests
Aleksandrov ang Gayev (Yu. s. Lazurikin,
4 force wag applied at frequencies of
per minute,temperature.was varied from -89 to
conditions, Polypropylene was found to POgsess a bropg

um throughout the Tange fron Tv (vitrification temperature) &

tcmperuture). 4n attempt wag nade to ascertain inhowfar the 7
results obtained depended on the polymer structure, For tgis Purpose, the :
authors investigateqs (1) polypropylene (200%, 166 kg/cm®); (2) hara
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polyprooylene (200°C, 166 kg/cmz); (3) amorphous polypropylene; (4) iso-

. ‘o 2
tactic volywropylene (ZOOOC, 166 kg/em”); (5) ethylene-propylenc copolymer
2 . P 2
(120 and 200°¢, 166 kg/cm ); (6) low-density polyethylene (170%C, 166 ks/ou™);
and (7) high-density polyethylene (140%, 166 kg/cmz). The maximum specific
ure of samvles 1, 2, 4, 6, and 7 was 9.6 kg/cmz, and that of samples J,
3 4.0 kg/cmz. Dgformation increased substantially from 0°C onward,
i o pmeximum at +30 C, and finally decreased again as a result of
21lization. The whole sequence of relaxation proces3es ¥was found to
ne. Owing to the low molecular weight, the

flow temperature Tf was shifted to lower temperatures. Both high-density

nd low-density polyethylene possessed a broud relaxation spectrum between
3 Samples of more irregular shape wvere obtained by increasing the

[

i
prop; lene content in ethylene-propylene ¢copolymers. Crystalline polymers

behave like elastic systems capab
Tor this reason, it is necessary that re

le of withstanding strong deformations.
laxation processes be taken into
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account when using articles made of cr stalline polymers, There are 2
[E]
Tigures and 1 tabvle.

4350CIATION: Institut nef tkhimicheskogo sinteza AN SSSR (Institute of
Petrochenical Synthesis AS USSR); Fiziko-khimicheskiy institut
im. L. Ya. Karpova (Physicochemical Institute imeni.
L. Ya. Xarpov)

April 12, 1961
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structure of 3
: polyamiq bulk
no.9.1380..1384 s ,&oe 68 in ° Vyﬂokom.soed. A
: (MIRA 15:11)

1. Nauchno-; kikh
s 1ssledovatel‘skiy institut Plastichegks
(Polyamides)
(Crys tallizati on)
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NOVIKOV, 4.5, aar,
*e; GALII-0GLY, F,4., g,
KaR “A.; sLovoky
HARGIN, V.4, ’ OTOVA, N.A.; DYMMAYEVA, 7y,

Vul.canization
of fluorin .
with the uge of inf 8-containing copol
rared ymers with -
no.12:1799-1805 163, Spectroscopy., Vysokom, soed?ozl,mnes
(MIRA 15:12)

1. Nauchno-j
18sledovatel 1gkiy institut rezingyg
(P’Olymer ) (Fluorine compounds ) ¥ Promyshlennesti.
s
(Vulcanization)
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KARGIN, V.A.; KOZLOV. p
T _“eftey ovo' .
CHEBOTKEVIGH, p.F. MIRLINA, S.Ya.; KAPRALOVA, Z.A,;

polymermhomologous series of i
polyacrylic acid and
gelatin. Vysokom, sced. 4 no,12:1881-1886 p '6201‘1(‘13;30“????3)

1. Moskovski osudargt
| MV Lomonosm}r’aog silvennyy universitet imeni
. (Acrylic acid)
Gelati
(Gelatin) (Mass transfer)
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_KARGIN, V. [Karhin, V,], akademik

Ch
'6gmists supplement nature, Nauka i zhyttia 12 no.10:38-39 0

(Poiymers) (MIRA 16:1)
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BEBESTNEV, V.A.; GATOVSKAYA, T.V.; KARGIN, V.A,

Strﬁctufal changes in cord fibers of tire
8 i . i
roz. 21 n0.1:34-36 Ja '62, i Eeme?umxag?ﬁ
4

1. Nauchno—issledovatel‘s}dy institut shinnoy promyshlennoé‘éi i

Nauchno-i ! i
arpova. ssledovatel 'skiy i‘iziko-khimichesl{iy institut im, L.Ys,

(Tire fabrics)
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BERESTNEV, V,A,; GATOVSKAYA, T,V,; KARGIN, V.A,
IR YR s —
Manometer for measuring pressure with an inereased accuracy.
Zav, lab. 28 no,9:1137 'é2, (MIRA 1636)

1, Nauchno-issledovatel'skiy fisiko~khimicheskiy institut im.
. L.Ya, Karpova.

(Manome ter)
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KARGIN, V kademik

Chemistry builds a bridge to the future, Av, 1 kosm. 45 no.9:
8/~85 '62, (MIRA 15:10)

(Chemistry, Technical)
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B101/B3110
AUTHORS : Kargin, V. A., Academician, Sogolova, T. T., and Talinov, G.
Sh. B
TITLE : Structure formation in crystalline polystyrene

PERIODICAL: Akademiya nauk SSSR. Doklady, v. 142, no. 3, 1962, 627-¢28

TEXT: The authors studied the formation of supermolecular structures in
crystalline, isotactic polystyrene. The sample was fused onto an object
glass, brought to test temperature (120, 1495, 175 €) in a thermostat,

and the structure formation was investipated and photographed in polarized
light with 200 - 600fold magnification by means of an MWH-8 (MIN-8) V///
microscope. The structure formation was found to be a complicated process,=
not ceasing with the formation of spherolites. Spherolites both grow and
aggregate. At high temperature and prolonged crystallization, the number

of growth centers is small, and regular spherolites are formed without
disturbances. At low temperature, the growing rate is low but the number

of centers is large. In this case, aggregation to bands takes place

(length 25 - 500p, width 1 - 120u). Spherolites united Lo bands grow only
Card 1/2
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in width (possibly also in thickness) until laminae are formed and the

growth ceases. The bands in one lamina are ordered, tut their position

in superimposed laminae does not coincide. The time of crystallization

has the same effect on the formation of supermolecular structure as

temperature has. Thus, systems of a desired structure can be nroduced. V///
No molecules or molecule packages but spherolites of the order of

magnitude of colloidal particles act as structural units in polymer
systems. 4 similarity with the formation of gels and jellies is assumed.
There are 4 references: 3 Soviet and 1 non-Soviet. The reference to the
Bnglish-language publication reads as follows: F. Dannusso, G. Loraglio,
J. Polymer Sci., 24, 161 (1957).

-

ASSOCIATION: Fiziko-khimicheskiy institut im., L. Ya. Karpova (Puysico-
chemical Institute imeni L. Ya. Karpov)

SUBMITTED : October 11, 1961
Card 2/2
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AUTHORS: Kargin, V.A., Academician, Sogoleva., T I . anc Taliyzcr 1 3h.
TITLE: Structure formetion in plasticized crystalline polystyrene
PERIODICAL: Akademiya nauk SSSRH. Doklady, v. 142, no. £, 19561, %4z

TEXT: Investigations of the supermeolecular structure of nenplasticiz=d
polystyrene (DAN, 142, no. 3 (1962)) showed that secondary structure
bands or lamellas, composed of spherolites, developed between 110 and
The effect of plasticizers on structure formation and mechanical grog
- of polystyrene (PSt) was now investigated by the seme method a*t “70.
and 1759C. The following data were found for the spherolite dimersiors
(in microns):

2-50n

rhoac

- M

[+

- Duration of Initial | Concentration of plasticizer, % by voluue /!/
crystalliza- PSt A B C
tion, min 8 20 15 25 12 18 b
10 4 13 11 10 5 15 0
30 8 60 55 35 35 20 1 S0 | 38
50 17 110 92 70 67 70 o7
150 40 300 230 260 130 220 T
Card 1/32,
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’ A = cetyl chloride; B = dimethyl phthalate; C = dibuiyl setaczi=
an 1ncrease in size of the spherolites occurr<d for ail plast.cice
formation of bands or lamellas, especially above 120°C, bean
: The effect of plasticizers was less marked at higher temperatur=s
A (175 - 2159C) since under such conditions the aphirolites ars gurckly
growins even in nonplasticized PSt. The strength ot plagtyoiacel TH0 U
.. creased with increasing plasticizer content (#1g ‘ !
B initial and plasticized PSt showed only sligh! di Ky .
: the effect of plasticizer does not consist in = A/
crystalline structure (of the spherolite) of the ¥
sion of secondary-structure formation This aic
trengith which was investigated at a temperature
vitrification temperature. There are 4 figuree,
referencas.
ASSOCIATION: Fiziko-khimicheskiy institut im. L Ya FKarp-.-wa (Prysioe
) chemical Institute imeni L. Ya. Karzov)
¥l SUBKITTED: October 26, 1961
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B110/B101
AUTHORS:: Karesin, V sy Academician, Kozlov, F. V., Boukhal, K., and
Bakeyev, N. F.
TITLE: Recrystallization of polycaproamide under the influence of

mechanical actions
PERIODICAL: Akademiya nauk SSSR. Doklady, v. 142, no. 5, 1962, 1084 - 1085

TEXT: The effect of mechanical action on the structure of polycaproamide
obtained by bulk polymerization at 195°C of caprolactam in the presence of
Na metal and acetyl caprolactam was studied. To remove the monomer, a

7 cm long block (1.5 cm in diameter) was put into water of 60°C for 2 weeks,
then dried at 10 mm Hg for 3 months. The molecular weight was 14,000.

The blocks were cooled in liquid nitrogen, broken up, and investigated L///
with a metallographic MUM.8 (MIM-8)microscope. Coarse spherolites of = —
~ 0.1 mm diameter are formed in the polycaproamide block at € 190 - 195%C
(melting point) during polymerization. The blocks were (a) cold rolled.

and (b) hammered. For (a), 3 x 1.5 x 0.5 cm platelets were roiled for

50 min, then subjected to brittle fracture in liquid Nz. and investigated

Card 1/2
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for (b), 0.5 cm high disks of 1.5 cm diameter were used After cold
relling and 100-fold impact deformation, the spherolite structures dis-
appeared,.and rhombic pyramid structures were formed which reminded of the
single crystals formed during polyamide crystallization from dilute
solutions. This recrystallization is similar to the behavior of metals in
cold relling but takes place without heating of the sample owing to the
low vitrification temperature of polycaproamide. This proves thati the
recrystallization is not associated with the diffusion mechanism of the
reconstruction of structure-forming macromolecules. There are 4 figures
and 4 references: 3 Soviet-bloc and 1 non-Soviet-bloc. The reference to
the English-language publication reads as follows: P. H. Geil, J Polymer

Sci., 44, 449 (1960).

\

ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. ¥ V Lomoncscva
(Moscow State University imeni M. V. Lomonosov)

SUBHITTED: Nevember 1, 1961
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APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720720001-2"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720720001-2

Y T W Y DU SN
v wl "" ;:/ ‘.}A"(){“‘ / 1"‘ ‘j/ "‘\""/ BARVASN
3\““{1 .v?Uhl 1101

IS PN e aver 1 k) [ b 3 -
RS P Ravein, Yoo Lo, dendemician, Plate, U AL, and uns Touehen
. v Al 4
E— e . . L
T LY “eenanlcocnmmical nolvoorication of ooth i Lo
: B O 0 JRERIIA SO RY

v
lid atatbo

STUL00ICAL: Akademiya nauk SS5R. Doklady, s, 147, no. G, 1060, 4440 L cae

V.o
Ve s

lier {
ier {
742 1a90:a)) NV 3
12 (4))3)/. The recction products vere senary

soyed., 1, 1

i

cipitution from aqueous solutions with meihanol and by s
; A POTe S il R

action with benzene, Study o 4he nolymerizztion in the

7 TaCl atv room temperature shoved that after X

a

b1

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720720001-2"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720720001-2

i . PR
“cchanicochenical . /O?O/(?’ 142 / O‘f‘/u“r.-"" b
‘ “lechar nenical polymerization... 74Uo/ﬁ101
fais anerease decreased gradually, ond the nolymethac:
i Ind R} . IR TIC . o 3 ; " y B )
; Llﬂu]]' reachcd o constand vu]ne Changes in the monome
| 3 in ii nonon
s e 3 affTect P b
- ere found to affect greatly the depree of polymerization {
3 vile uge of P“f"tul]luk auaris o ocimilar process was oboerved. o
gl M PIAA vielld wag M o : (2o’ o P
: x .i$d'j)olu wagoeven more distinel (48, convo:sion) and lay ot oo
content of 5,5 54 The ¢ A8e in Lra b ;- T
o 5, Jlov. The decreasne in ihe Righ-polymer 2104 yield in “he coee
oS T 4 ’-ym‘ ’ 5 4 5 )
;; nigh cataly: contents is due 1o an inereas in ihe smount of
{ g e inors e 3 I ) X
\liroj‘ nad iriners), Viscouity meawrurements ond cryosconic doto
. colecular woights shoved b polymerization of

daCl yielded in ull on0“c ~-to- C“viv
nsic viscority LW] = 0.15 (m :

as AL dimers and trimers.
ned tn bp uaru‘]ol aﬂi Lﬂdewvx

st ratios o

(‘

and

0N Y00

5 ; :
1\;er]"1tlon the L4 monomor hing

Sy N ~ . :}O v
4 bOle. ddi Llon of an clechron to a mononer molecule and, Lthus
g0l ’ on ¢ ' 20X molocu nd, thusz,
o 1on of an ion radical is ,u"" tcd as the mechanism of initistion
PR SN a ddl vl 1

t oa
l L (833

ymerizat n the sys aC d Bas ' n
¥ ion in the systems NaCl-lih an 0, -u“u. Mhe eleciron

sources arye defects the IP-ce : ; o L
are derects of the P-cente: Lype orlﬂlnatlng in the lattice o

)
N
T

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720720001-2"



[+)

"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720720001-2
N S A T N

L 3
J/o/o/()vm /006/044/0%)
ilechanicochemical polymerizztion... B106/31014
ionic salle under the action of mechanical forces and ionized to Lhe
accomvaninent of emigsion of electrons., In the case of SiOq, mechanical

grinding ceuscs formalion of rudical centers s o result of ihe runture
of covalent S5i-0-31 bonds, Since the transfer of active centers from the
solid phase of the catalyst to the solid pnn"o of the monomer is one ack
of the formation of macromolecules in the stemy mentioned, the

affinity of these two solid phases and thelr mitunl wettability are of
great importance. Polymerization of iid4 in the presence of sults is ulso
satisfactory at low temperatures (down to -150°C). Wiilh continuous
mechanical grinding of the monomer crystals, the mobility of ihe

molecules on the surface of the solid particles is assumed to cone very
close to the mobility at the instant of phase iransformations. 'The high
conversion degree of the monomer (10 and 48, respectively, within 4% nin)
definitely indicates a nuick polymerization oprocess. In agreemenit with
this assumption, the polymerization rate in the temnerature range of the
solid state at constant initiation rate depends only slightly on
temperature. 'This slight tempecrature dependence leads to a very low
activation energy (of the order of 0.1 (cul/mole) for lA4 polymerization.
The most defective crystal laitice of the moromer, not the ideal crystal, o,
Card 3/% \!
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$/020/62/142/006/014/019
Mechanicochemicanl polymerizution... B106/B101

shows optimum reactivity during polymerization. Chain breuaking also

occurs from defects, not through recombination of radicals, since the
molecular weipht of PLAA proved to be practically indevendent of temperniure
(. ~3+QO°C So= 00193 C-;]~_1 5% = 0.17). Suppression of polymerization by
nydroquinone indicates the radical nature of the process. There are

3 figures, 1 table, and 8 references: 7 Soviet and 1 non-3Soviet.

ASS0CIATION: iioskovskiy posudarsivennyy universitet im. I, V. Lomonosova
(tioscow State University imeni li. V. Lomonosov)

SUBLTITTND Hovenber 18, 1961
ig. 2. Polymethacrylamide yield as a function of catalyct conceniration.

Legend: Ordinate: polymer yield; abscissa: salt content; (w)¥aCl - ilis;
() BaS0, - MiA; (k) NaCl - NAA - heptane.
t

A
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§/020/62/143/003/016 /029
B110/B138
AUTHORS: Gatovskaya, T. V., Pavlyuchenko, G. M., Berestnev, V. A., and
Kargin, Y. A., Academician
TITLE: Assessing the flexibility of polyethylene chains from the sorp

tion values

PERIODICAL: Akademiya nauk SSSR. Doklady, v. 143, no. 3, 1962, 590 - 591

TEXT: The chains in crystalline polymers must be flexible for good
ordering and crystal lattice formation. The sorption values at room temper
ature can be used to find the flexibility of amorphous molecules, but they
must be determined during melting, when no crystalline ranges are present. 5=
Another method must therefore be found. The sorption properties of poly-
ethylene were ascertained within a wide temperature range and below the
melting temperature of its crystals. The melting point of a regular poly- .
ethylene specimen with molecular weight of about one million was determined
on a polarization microscope. The spherolites disappear at 131-136°C and
drops appear at 164°C., The sorption isotherms were obtained by using
spring weights in an air thermostat. Sorption gradually increases between :

Card 1/3
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5/020/62/143/003/016/029 °
Assessing the flexibility ... B11G6/B138 :

- 75 and 130°C. The sorption isotherms for 140, 150 and 200°C coincide with
the 130°C one. This means that sorption reached maximum at the melting
point of the spherolites. The merging of the 125°C sorption igotherm with
the 150°C one at about 60% relative vapor pressure, is probably due to the
plastifying effect of n-dodecane, causing the polymer to melt at low
temperature. The size of the thermodynamic segment was calculated to find
flexibility. The graph showing the size of the thermodynamic segment as
a function of relative vapor pressure of n-dodecane at various temperatures
shows that the presence of a low-molecular compound does affect it. It was -~
therefore necessary to extrapolate to the zero content of the adsorbate. d
At 75°C the segment consists of about 600 carbon atoms. A temperature rige
increases the flexibility of the chaing, and the possibility of realizing
a large number of conformations. On melting, chein flexibility rises
steeply and all conformations are realized. In this case the minimum
segment value of 60 carbon atoms is only five times higher than the length
of the adsorbate molecules. This appears to be the optimum flexibility for
crystal formation. Rubbers and rubberlike polymers with highly flexible
chains with 20-40 carbon atoms in the segment sphow poor crystallizability
owing to the great difference between the entropies of the orystalline and

amorphous state. There are figures.
Cardp2/3 _ 5 fig
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§/020/62/143/003/016/029
Assessing the flexibility ... ’ B110/B138 :

ASSOCIATION: .Fiziko-khimicheskiy institut im. L. Ya. Karpova (Physico-
Chemical Institute imeni L. Ya. Karpov)

SUBMITTED: December 19, 1961
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There is 1 figure. ‘he En 511°h lan5uage references are: V. A. Kargin,
J. Pcl. 5¢i., 30, 247 (195%); C. E. Hall, B. A. Hauser et al., Ind. and Eng.
Crem., 36, T, 634 (1944); 'E. A, Hauser, Rubber Age, 78, 6, 881 (1946);
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chemical Institute imeni L. Ya. Xarpov)
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§ARGIN, V.A, akademik; EFEKDIYEV, A,A.; CHERNEV.., Ye.P.; TUVITSKIY, N.K.

Bt

Preparation and study of a homogenous polymeric membrane having
complex-forming properties. Dokl. AN SS5R. 144 no.6:1307-1308
Je 162, ' (:1IRA 15:6)

1. TFiziko-khimicheskiy institut im. L.Ya,.Karpova.
(Membranes (Chemistry)) (Polyners)
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8/020/62/145/004/015/024

B110/B144
LUPHORS: 3ort, D. d., %insker, K. S., Okladnov, N. A., Sntarkman, B. 5, -
and Xergin, V. A., Academician
=
TITLE: Direct formation of secondary polyethylene structures in

polymerization processes -
PERIODICAL: Akademiya nauk SSSR. Dokledy, v. 145, no. 4, 1962, 787 - 788 z/
/

: line polymer siructures ranging from primery supermolecular
5 ) to nigher secondary structures were studied directly in
course G the poiymerization. Polyetnylene symihe§ized in Jenzene

c, 10 atm) with a catalytic mixture of partially tchlorinated metallic
Al end TiCl3 forms a layer ~ 4-5 mm thick on the Al surface. This layer

{,
\

consists of fibers perpendicular to the Al surface with cross .stripes

1.5 p wide. After dispersion of the fibers in water and separation of the
larger particles, helical pands with distinct transverse folds (3.5-—4.5u)
of striated structure (150 - 250°% packets) were observed by eleciron
microscope. This proves the stepwise development of :he supersolecular
siructure, corresponding to the siructure of the crystalline polymer phase
Cerd 1/2
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$/020/62/145/004/015/024
Direct formation of saconda&ry ... B110/8144

according %o V. A. Kargin, G. L. Slonimskiy (¥ratkiye ocherki po fiziko- /
vhimii solimerov (The physicel chemistry of polymers in brief outline), i
1050). The distribution of molecular weight indicetss that poly- v
e consiats of homologs having &n average molecular weight of -
The melting point (121 - 132°C), the heat of fusion (35.9 cai/g),
ree of crystallization (67 %) were determined thermographically
was 0.955 g/cm3. The assumption of V. A. Xargin, G. L.

Uso. knhim., 24, 785 (1955)) that internal siresses affect ihc
vstals is confirmed. There are J figures.
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ABRAMOVA, I, M,; YERMOLINA, A.V.; IGONIN, L.A.; KARGIN{_X&’._, akademik

Morphology of the supermolecular structure of polyformaldehyde.
Dokl,AN SSSR 145 no.5:1047-1048 '62, (MIRA 15:8)

1, Gosudarstvennyy nauchno-issledovatel'skiy institut plasticheskikh

‘mass.,
(Formaldehyde) (Photomicrogrephy)
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ZHURAVLEVA, V.G,; BERESTMEVA, Z.Ya.; KARGIN, V.A., akademik

Electron microscope study of the structure of isotactic
polybutylene. Dokl, AN SSSR 146 no,2:366-367 5 '62,
(MIRA 15:9)
1, Fiziko-khimicheskiy institut im, L.Ya. Karpova.
(Butene) (Polymers)
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5/020/62/146/006/011/016

B106/B186
AUTHORS: fargin, V. A., Aicademician, Andrianova, G. ?
TITLZ: ‘“”S;permoi;cular structures in 1aotact10 polypropylene foils
PERIODICAL: Akademiya nauk SSSR. Doklady, v. 146, no. 6, 1962,.1337—1359 L//
TEXT: Iidicroscopic analysis of the structuralization of isotactic polypro- /

pylene foils as dependent on the temperature of the melt and on the cooling
rate of the foils revealed spherolitic structures which may greatly vary in
shape and size (the latter from 20 to 4004), depending on the conditions

of crystallization. The two principal forms of spherolites differed only
in their structural defects. Two-dimensional spherolites with a distinctly
marked fibrillar structure (first type) are formed by heating polypropylere
to 195 °C vetween microscope slides and by slowly cooling them down to room
temperature within 5- -6 hrs. The second type are big, compact spherolites
with fewer defects than the flrst type. These are obtained by pressing
foils (melt temperature, 230-280 C) which are then cooled down to 8000, or
by keeping flnlshed polypropylene foils at 180°C for 5-10 min and sub-
aequen;ly at 80°C for 5-6 hrs. In addition, there was a great variety of
Card 1/3
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5/020/62/146/006/011/016
Supermolecular structures ... B106/B186

crystalline structures. OSpherolites begin to intergrow as soon as crystal ‘
centers of colloidal dimensions occur. These centers are oriented along '
parallel straight lines with different spacing. The widtns of the sphero- /
lites depends on the number of parallel straight lines. Supermolecular \//
intergrowth occurs when the temperature of the melt is too low to melt the -
large number of crystallization nuclei, Thus, the 'fluctuation clusters!

in the melt become centers of structuralization. The structures are

strongly affected by changes in the temperature of the melt and in the

cooling rate of the foils. No large spheroliges and intergrowths are ob-

tained by allowing melts to cool from 180-200 C down to room temperature

within 20-30 min. Foils kept at 135 - 140°C for 1-6 hrs display fibrillar
structures, since the molecular mobility of polypropylene at these tempera-
tures is so high that previously prevented crystallization becomes possible,

In the next paper pecularities of the mechanical behavior of the various
morphological forms of isotactic polypropylene revealed here will be re-

ported. There are 4 figures. The Xnglish-language references are: F. J.
Fadden, H, D, Keith, J. Zppl. Phys., 30, no. 10, 1479 (1959); Masakazu

Inoue, J. Polym. Sci., 5%, no. 162, 443 (1961).

Card 2/3
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5/020/62/146/006/011/016
Supermolecular structures ... B106/B186
ASSOCIATION: Institut neftekhimicheskogo sinteza Akadexhii nauk SSSR

(Institute of Petrochemical Synthesis of the Academy of
Sciences USSR)

SUBMITTED:  June 18, 1962 _ 4 ' //
V.,

Cara 3/3
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5/020/62/147/001/020/022

B101/B144
AUTHORS: Pavlyuchenko, G. M., Gatovskaya, T. V., Kargin, V. A.,
Academician -
TITLE: Estimate of the chain flexibility of polybutylene on the

basis of sorption data
PERIODICAL: Akademiya nauk SSSR. Doklady, v. 147, no. 1, 1962, 150 - 152

TEXT: The isotherms for the sorptlon of n-octane by polybutylgne with the
intrinsic viscosity 1.14 at 90 C in Dekalln,om «p. 94.3 - 104.8°C, were
determined vltn a spring balance at 50 - 115 C. The isotherms for 94,

104 and 115 C coincided within the limits of exgerlmental error. Up to a
relative pressure n/p of the adsorbate, the 50 C isotherm was higher than

tne 60°¢c 1sotherm, whlch is explained by lgoser packing of the chains at
50 C. The 85 C isotherm intersects the 94 C isotherm at p/p ~ 0.7 and

if the 75 C isotherm is extrapolated this too intersects the 94 C isotherm. /
Hence, capillary condensation is assumed near the melting point, caused by ./
the formation of higher ordered structures and of spaces between them. An -

estimate of the capillary diameter according to Kelvin gives 100 - 1000
Card 1/2
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- . $/020/62/147/001/020/022
; Estimate of the chain flexibility... B101/B144

wihich 1s in agreement with the order of nagnitude of the structure
formations and pores found earlier (DAN, 146, no. 2(1962)) by electron
microscopy. 4 calculation of the thermodynamic segment characterizing the
chain flexibility gives a length of 60 carbon atoms. Since, however,
polybutylene contains lateral ethyl groups, the segment of the main chain is
assumed to have a length of only 30 carbon atoms which is consistent with
the length of typical rubber segments. There is 1 figure.

AS50CIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova (Physico-
chemical Institute imeni L. Ya. Karpov)

SUBMITTED : June 29, 1962
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5/020/62/147/002/018/021

‘ B101/B136
AUTHORS: —“ggfgigL_lL_éii_Academician, Sogolova, T. I., Pavlichenko, N.P.
TITLE: Peculiarities of stress relaxation in isotactic crystalline

polypropylene

PERIODICAL: Akademiya nauk SSSR. . Doklady, v. 147, no. 2, 1962, 407-409

TEXT: Films of crystalline polypropylene were stretched by 8% at 140°C, and /

the stress-versus-time curve was plotted. Within the first five minutes the /-
{

stress fell rapidly from ~ 120 to ~., 30 kg/cmz, followed by a second drop in e

stress after 2.5-3.5 hrs. An investigation of the deformed surfaces and '

cross sections of the samples showed cracking perpendicular to the direction

of siress and formation of larger spherulites than in the case of unstiretched

film. No cracking occurred with amorphous polypropylene. Conclusions: The

first drop in stress is due to fast relaxation processes such as generally

eccur in polymers. Thereupon supermolecular structures and cracks are

formed which reduce the actual cross section and cause the second drop in

stress. In the formation of irreversible deformations, structural elements

Card 1/2
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5/020/62/147/002/018/021

Peculiarities of stress relaxation... B101/B186

are displaced under tae action of forces exceeding the strength of the
material. There are 4 figures.

ASSOCIATION: Institut neftekhimicheskogo sinteza Akademii nauk SSSR 'f
{Institute of Petrochemical Synthesis of the Academy of ~
Sciences USSR); Fiziko-khimicheskiy institut im. L.

Ya. Karpova
(Physicochemical Institute imeni L. Ya. Karpov)

SUBLITTED: July 20, 1662
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EERESTNEV, V.A.; LYTKINA, M.B.; GATOVSKAYA, T.V.; KARGIN, V.A.

Studying the characteristics of the molecgl}s:r strtic‘;t;rf;&of'z'ge

i . no,1s71l- .
various types of viscose fivers, Khim, volo (IRn 1834)
1. NIIShP (for Berestnev, Lytkina). 2. Fiziko-khimicheskiy institut
im. Karpova (for Gatovskaya, Kargin).

<I_—

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720720001-2"




"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720720001-2

KOZ1OV, P.V., otv, red.; ANDRIANOV, K.A., red.; DOGADKIN, B.A., red.;
DOLGOPLOSK, V.A., ved.; YENIKOLOPYAN, N.S., red.; KARGIN,
V.A., red.; KOLESNIKOV, G.S., red.; KOROTKOV, AA) Ted,;
KORSHAK, V.V., red.; LAZURKIN, Yu.S., red.; MEDVEDEV, 5.S.,
red,; MIKHAYLOV, N.V., red.; PASYNSKIY, A.G., red.;
SLONIMSKIY, G.L., red.; SMIRNCV, V.S.; red.; TSVETKOV,V.N.,
red.; FREYMAN-KRUPENSKIY, D.A.; tekhn. red.

[Adhesion of polymers] Adgeziia polimerov; sbornik statei,
Moskva, Izd-vo AN SSSR, 1963. 142 p. (MIRA 16:10)
(Polymers)  (Adhesion)
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KOLESNIKOV, G.S., otv, red.; ANDRIANOV, K.A., red.; DOGADKIN, B.A.,
red.; DOLGOPLOSK, B.A., red.; YENIKOLOPYAN, I.S., red.;

: KARGIN, V.A., red.; KOZLOV, P.V., red.; KOROTKOV, A.A.,

T red.; KORSHAK, V.V., red.; LAZURKIN, Yu.S., red.; MEDVEDEV,

« S.S., red,; MIKHAYLOV, N.V., red.; PASYNSKIY, A.G., red.;

SLONTMSKIY, G.L., red.; SMIRNOV, V.S., red.; TSVETKOV, V.K.,
red.; FREYMAN.KRUPENSKIY, K.A., tekhn, red.

[Carbochain high-molecular weight compounds] Karbptsepnye
vysokomolekuliarnye soedineniia; sbornik statei. Moskva,
Izd-vo AN SSSR, 1963. 287 p. (MIRA 17:1)
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_ KARGIN, V.A.

"Proparties of block and graft copolymers in the solid state.”

Report submitted to the Intl. Symp. of Macromolecular Chemistry,
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Polymerization of nitriles and pyridine.

Report submitted for the International Symposium of Macromolecular chemistry,
Paris, 1-6 July 63
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Effect of phase transiti
malting point, ons on the polymerigation of monomers balow their

Report submitted for ¢ -
Paris, 1-6 July 63 be International Symposium of Macromolecular chemistry,
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E,AQCES§ION NR: ATL020702 - §/0000/63/000/000/0107/0113

AUTHOR: Kargin, V. A.; Sogolova, T. 1.; Pavlichenko, N. P.

TITLE: Stress relaxation in isotactic polypropylene

' SOURCE: Karbotsepny’ye vy*vokomolekulyarny‘ye soyedineniya (Carbon-chain macro=
! molecular compoundsg; sbornik statey. Moscow, [zd-vo AN SSSR, 1963, 107-113

TOPIC TAGS: stress relaxation, polypropylene, isotactic polypropylene, crystal=
line polypropylene, crystal stress, irreversible deformation, microphotography

e ' ABSTRACT: In order to determine the presence of irreversible deformations in °

" . .crystalline organic polymers, 0.7 mm films of isotactic crystalline polypropylene,

prepared with TiCl3 + AI(C2H5)3 as a catalyst, were pressed under a load of 70

kg/cm2 at 200C and were then tested for stress relaxation at different tempera-

tures and deformations not exceeding 15%. . At 120-160C, polypropylene was found

to undergo marked structural changes, as shown by microphotography. The develop-

ment of an irreversible deformation in polypropylene Is due not only to the dis=-

i placement of the macromolecules or chain bundles, but also to the-displacement

' of larger structural elements. These displacements are accompanied by the ap-
pearance of cracks and the fallure of the whole sample. O0Orig. art. has: 6

sy
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ACCESSION NR: ATL033996 \ $/0000/63/000/000/0129/0133
AUTHOR: Pshezhetskiy, V. S.; Kargin, V. A.
TITLE: 5.-=a= or X-ray polymerization of solid propionaldehyde

SOURCE: Goterotsepnydye vyssokomolekulyarny'ye soyedineniya (Heterochain macro-
molecular compounds); sbornik statey. Moscow, lzd-vo ''Nauka," 1963, 123-133

TOPIC TAGS: polymer, radiation polymerization, solid phase polymerization,
propionaldehyde, propionaldehyde polymerizatign, polypropionaldehyde, hydrocarbon
radical, hydrocarbon radical effect, binary bond orientation

- ABSTRACT: Specimens of solid amorphous propionaldehyde, polycrystalline material

" and macrocrystalline monomer (derivation procedures given) were polymerized in a

',cryostgt (-100 to ~196C, 10=% mm vacuum, X-ray or gamma radiation 1.510 7 to

. 8.5410!9 ev/gemin). The polypropionaldehyde obtained was a rubbery substance with
molecular weight 3-5°105. It was found that radiation polymerization in the solid
phase occurs only with a crystalline monomer, a phenomenon related to tae definite
orientation of binary bonds which promotes formation of a polymer chain. Polymeri=-
zation is'impededp sometimes terminated, by any interference with this orientation,
and takes place near the m.p.j (-103.5C). The need for some freedom of rotational-
oscillatory movement in the propionaldehyde

Card 1/2 )
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molecules is governed by differences in distances between atoms in the monomer's
crystalline lattice and in the polymer chain. Comparison of polymerization me-
chanisms for propionaldehyde, acetaldehyde and formaldehyde indicates a significant
effect of the magnitude of a molecule's hydrocarbon radical on temperature and rate
of the reaction, as well as on molecular weight and yield of the polymer. UThe

authors express gratitude to N. A. Bakh for evaluating the results of this study'.
- Orig. art. has: 4 tables, 2 graphs.
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(Moscow State University)
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! AUTHOR;, Zubov, v, P.s zékharenko, Ya, T} Kabanov, Ve Ay Kargln.

. A,

{ TITLE, Aliphatic.nicrile polyéari:atlon ’

f SOURCE; Geterotsepny*ye vy*aokomolekulyerny*ye aoyedineniya )

.(uecerochain mncromolecular compounda); sbornik atatay, ~Moacov.
Izd~vo "Nauka," 1963, 186~19;

ToPIC TAGS ; organic aemtconductor, semiconducting polymer !
polynitrila, electricaj polyacetonitrila, Propionitr{e '

| ABSTRACT: Semiconduccing Polymers have beeq Prepared by the poly=-

]

! acetonitrile apg polybenzonlttile. The complexes ¥ere ‘prepared by .
| mixing Stoichiometrie amounts gof 8pecially Purif{ied monomer and metgy -
L chloride 1 the absence of atmospherie mofisture, The 801id complex
¢ - .
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]
i was Placed in ampuls which were then evacuated tc high vacuum, sealed,
. and heatcd:unlso-SOOC. Depending upon the reaction conditlons..highf
and low-molecular-vetght products ware obtained, On the basis of IR:

| and UV spectra, the following structure vas assigned to the low= X
nolacular-veighc product, which was assumed to be a trime :

' N
AR R'-EH\/N}/C"""“ .2 : 7 ' .‘

:

1
1
I
H
1

Cord 2/3

T P

|
‘ . | p : 1_2"
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sufficiently high electrical conductivity, Determination of electri=
cal conductivity was carried out for pellet samples at different tems -
bPeratures in air or in vacuum, A prenounced compensation effect vas .
observed, i,e,, the Preexponential factor rose with the activation j
energy. The electfical conductivity at 20C ranged from 8.13 x 10-12]

{~'Acczssxbi«"nna"" AT4034005 T T
i
1

| in the backbone with hydrocarbon pendent groups. The cause of this
phenomenon requires additional investigation, Orig, art, hasy 3

-

ASSOCIATION Moskovskiy gosudarstvenny*y universitet im. M, V.,
. Lomonosova (Moscow State University)
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AUTHOR: %5?59__3,,’_‘3,‘/_:,,’\:3 Tsarevskaya, |. Yu.
TITLE: Mechanical properties of polybutylene

- SOURCE: Karbotsepnytye vy¥sokomolekulyarnytye soyedlnenfya (Carbon-chalin macro-
i molecular compounds); sbornik statey. Moscow, lzd-vo AN SSSR, 1963, 219-223

TOPIC TAGS: polybutylene, optical property, x-ray diffraction, thermomechanics,
dynamometry, polyolefin, crystalline polyolefin, turbidimetry, vitrification

ABSTRACT: Two polymer modifications were obtained by the fractionation (rapid v
cooling) of benzene solutions of polybutylene originally prepared using TiCl, +
Al (isobutyl)s as a catalyst. It was shown by optical, X=ray, thermomechsnical

! and dynamometric investigations of these polybutylene fractions that fraction |}

~ is a typical crystalline polyolefin with a vitrification temperature of =35C and
a melting point of 100C, while fraction 11, under the usual conditions of the cry=-
stailine state, shows elastomeric properties under the influence of mechanical
stress. This phenomenon can be explained by the rapid destruction and re=-forma=
tion of the crystalline structure. The turbidimetric titration curve for un-
fractionated polybutylene is also given. This polymer can be looked upon as a

Corrﬁint"%ced plastic materlal, in which the elasticity Is furnished by fraction ||
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and the strength by fraction |. This combination of properties is of ‘great

interest for producing highly elastic crystalllne plastics. Orig. art. has: 10
figuras.
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KOVALEVA, V.Po; TOPCHIYEV, D.A.; KABANOV, V.A,; KARGIN, V.A
. ° L

Ii:o?’tzr;erization of pyridine, Izv.AN SSSR.Otd.khim,nauk no,23387
° (MIRA 1634)

1. Moskovskiy %osudarstvennyy universitet im, M,V,Lomonosova
Pyridine) (Polymeri zation} )
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'DEVELOPMENTS'AND PROSPECTS IN CHEMISTRY (USSR) .

- Xargin, V. “Nauka i tekhnika, no. 3, Mar 1963, 6. 5/250/63/000/003/001/001

» Acadgmic;ian Kargin ‘reviews the échié%{em'énts'é.nd aims of chemistfy in the -
USSR, stressing the importance of the chemistry of macromolecular com=
- Ppounds. "Among the achievements in this field he mentions the development =
of polyformaldebyde and 6f a number of valuable synthetic materials with
. conjugated bonds, .. Problems to be solved include - 1) development of new
~types of materials such as strong and elastic materials which will maintain
. their properties -at very high and very low temperatures, of semiconductor
S Pol_yn.qers, -of ion-exchange resins with very -high SeleCtivity and of "phys~ —
- lologically active polymers ;. and 2) development of new pro_ces'sing methods
i for polymers making it possible simultanecusly to shape articles and to im- = -
. Partio the shaped polymers the desired structures, - [BAO] - ot

Ccard 1/1
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he individual effects of mechanical | =
an' NR-base multi-component system .
g process.  The effect of process

on:the properties was investigated,
r.of cyoles. The properties of . -
arious conditions were studied as to '
ep and recovery curves were plotted and
N Way led.  The Polany dynamometer |
-the tensile and elastic -properties. . |
£ processing. Experimental ‘data =~ |-
.mechano-chemical process. - Subaitted ;-
 for taking:into consideration the change in s
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1. Nauchno-issledovatel'skiy institut shinnoy promyshlennostl ({or

Berestnev, Lytkina), 2, F -
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Markova, 6. s.,’ Kargin, v. A

ameee; -x'.fixh.

/iSupermolecular forma.tzona ‘in onented polycapramide. I. .-
'Bffect of fiber ‘orientation and of subsequent thermal treat- .
- ment on; ‘the morphology of the . crystalline structure of. Dolj—
‘ ca.pram:.de T i : '

f_PERIODICAL: Vyaokomolekuljarnyye aoyedinaniya, \a 5, no. 4y 1963, 552 5577

jTBXT ;;Ultra-th1n sectlons of stretched ‘and . nonsuretched polycapramlde
'fzbera were examined in- the electron microscope without and after thernal ~
.reatment at 205°C, : ‘Results: (1) Nonoriented fibers showed an inhomo-
encous structure of macrofibrils and transpsrent amorphous regions. . (2) -
,tretchlng or;entatlon developes supermolecular formations which are =
ioriented alang the maorof1brils.~ (3) ‘Thermal :treatment leeds to the form-
‘ation of large oomplex ‘supermolecular: format:lons, ‘such as 'bundles and .
;Vspherul:.tes, ‘sometimes ‘even to: the formation of laminated crystals. 'the
;supermolecular formations developing 1n51de the macroflbrlls are not
foriented, even in stretohed fibera.. There . are 2 figures. -

\-QM e ,(,._}/i? &/yér/‘/
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;l.;SlOVOkhOtOV&, Hu A- v Koritakiy, Au T, ' KMM&. y
- 'Buben, N, Ya., Bibikov, V. V.,’ Il'icheva, 2. F., MR
S Rudnaya, G. Y.:  o :

7¥:’E1fect of fast electrons on pol

yethylene at low temperatures.:‘
‘I.” Double bonds in irradlated , )

L polyethylene
1PnRIODICAL:i Vysokomolekulyarnyye aoyedineniya, Y. 5,
-;-TLXT. ngh density pol s and PE obtalned by -
. radiation Polymerizatio «6 Mev electrons in liquid
Sor gaseous N, :The dose" ‘wag. varied from 25 to 300 Mrad. Tha IR spectra
oo “were studied from»-196 to +.50° C. :The ‘intensity of the 966 cm~' pang
©.7 proved b0 be. 1ndependent of the neture of the PE and of the temperature. :
"tiﬂenoe 1t ig- concluded that the trana-v1ny1ene bonda form 1n the primary -
¢ drradiation acts

On the contrary, the 9509 cm” band oharaoterzstio of

«,v;nyl ‘bonds: was with 200 ‘Mrad and at -1969¢ aix times . as large snd at -

~509C.only 2,5 timeavgs large as in nonirrad1ated PE. - With doses below
25 Hﬁad the initla

rat:on of vmnyl groupa decreaeed, whernas with ;{

no. 4, 195,, 553-574’

yeehylene (PL), low-denslty PE
n, were irradlated with 1

001-2"
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BEfect of fuot elsotrons on.... - pie]

. "higher:doses it increased Thus ‘irradiation ind o
”»;well‘as.the:disapyearanceﬁdf;vinyl»doublé“bonds;'the,disappearance'being; o
. favored by'highgf”tempgraﬁunégs_.Frum‘thelexperimental fact that the
xiﬁNtv Nv,ratiq‘ofﬁthé t;angéfinyléne %o..the vinyl groups is 18 for PE ob- -
,;tainéd.byfradiation;pdlymériZation,;but‘14~with high-density PE, it is R
'J.'_gssumed::-ths;ti’the.’-mos_t' ‘pProbable process is a migration of energy and the
‘;iormation“pffvinyljgronps}pygthé'ﬂ_atbms:splitting off from two '

Qnéighhoring{C‘atoms{aﬁstheféﬂd:of'the;molecular'chain. There. are

3 figures and 1 fable, . © - . . o oo R s

uces the formation as

;'ASSOdIAfioN:fﬁfiéiﬁéfkhiﬁ;dﬁgskiy;institnt im. L, Ya.
P Shemical:Institute imeni L. Ya. ‘Karpov)
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ova,y N),Ai, KOI‘itSkiy' }Lo Tt, K&rgln, V. A-, )
Buben, N.;Ya., Il'icheva, 2. F.v : o

f:fv"foeot oi‘ fast;‘ electrons on’ polyathylene at low temperatures.
R ¥ S CQnJugate,, dou‘ble bonds a.nd allyl radlcals 1n *rradlated
4*_polyathy1ene : - _

_'TEXT~ The IR e.nd epr spectra of irra.d:.ated polyethylene werq stud;ed. .
~Results:, (1) Irradiation with more. than 50 Mrad induces the formation of
':rcon,]ugated ‘double ‘bonds which are characterized by the 985 cm~' band., -
cof2) - At low’ temperatures allyl -groups form which are characterized by the

o 944 cm -1 band detected also in the. epr: spectx'um. (5) When benzene or - fo
- ‘toluene were admixed to the'polyethylens the. yield in allyi radicals and . -
RS conguga,ted bonds wasg reduoed. A protective uction of the benzene rmg EEE
E ffow.mg to charge xn:.gration ia aesumed. There are 4 figures‘ 2 '

: ASSOCIM‘ION: Fiziko-khimicheskly institut 1m. L. Ya, Karpova (PhyslcOQ
U cedetdos ‘chem:.cal Institute imeni L. Ya. xarpov) :
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'AUTHORS: g Bereetnev, v A;J; Kargih, AL A.

Self—reinforc ng.effect in fibera

PERIODICAL. Vysokomolekulyarnyye aoyedmaniy&, v- 5, no. 4, 1963, 581-586

TDXT~ Ultra-thin sectiona fibera of hydrated oelluloals, polycapramzde, -
polyene anthamide. and.’ polyethylene torephthalate were examined with the
‘electron microscopa. "I% was found ‘that. these fibers contalnea anlsod1a-:” :
metrical macroformations whichaare. oriented predominantly in, the axis of ,
-the macrofibrils and consist of macromolecular bundles, . These formations:~;
sot. aelf—reinforcmg, sinoce” they ‘consist of thesame substance as the non- '
oriented” surrounding medium"1;0n deformation, the macroformations mxgrataf'
inside ‘the maerofibrils. To: produoe cord of ultra-high strength the aim .
r;_ahould ‘be 10 synthesize . reinforded or Beli‘-reinforoing fibers.. There are
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(l‘ITLE:Supramolecularfmtionsinonentedpﬂycapmxnide ‘2, Effect
~|treatment on. the cryata].line ‘Structure of RO,J_.lc_ameQe monofibexs

t of the

(oL Weckotaiiyerayt somitsetys, v, 5, wo. 5 1563, 100765 |

|rep1C TAGS; aupramolecularfomati
|levee pertod, orfentation. . . ... -

: éﬁ?’;’ibriéntédv’ polycaprentdes, monofiberg’the .

- < |ABSTRACT: - Monofibers :_ot'unstﬁtched"and]_ﬁva-fold stretched polycapramide wvere . )
' jannealsd &t 205C for 1.5, 3, and 6 hours, and-wltrathin longitudinel slices of - |
_ .7 these vere:_ati_':died"_by«_e],’ectronj'mcroacppejp.nd,v-:;f-rays.’ -The formation of large - e
.. -jsupramolecular bodies Of ‘spherolytic,” ;n‘icrof;brillar,’r end. leminated structure was e
~ jobsexved. on:;theimonpﬂberg,gzthéj"atxﬁétchgd fivers ylelding structurally more perfact |
..|formations. -The ’dimens;ona‘,;dif::thq-"mj,crom:zmant unit, constituting the basic unit

7. |thely ae/d.s; - Annealing causes the large pericd units to increase to.d = 9% Angstrom!
".Cardwj_-.? SR R LR S _ . ;
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Aumon: Koeheshkov, X A.. Kargin, v. A. Sheverdina. N. I.; Sogelova, To I.i -
’S’-,Paleyeva. I. Ye.; Paleyev. 0K . , :

 TITLE: Polymers oi‘ ethylene prepared by means of organ ocadmimn-titanimn tetra-a N
chlorid?\mixt.ures R ‘ ‘

"SOURCE: Vy*sokomolekulyarny*ye soyedineniya, V- 5, no. 6, 1955, : -31&9
TOPIC TAGS' : polymere, ethylene, organocadmium compounds, titanfmm tetrachlonde,

polyethylene ' dioxanates

ABSTRACT. 'I‘he polymerization of ethylene was conducted in a reactor .filled nth )
: ,ethylene gas to which were added 300 ml of hexane and from 0.025 to 0.007 Mol/liter
of an organic-cadmium’ compound, gooled to ~30C, and followed by dropwise addition,
under constant stirring, of:a titanium tetrachloride solution in hexane, in a ratieo
- GwMe/ TiClL sub 4 = 1/1. The highest yields were obtained with (n-C sub & H sub 9)
" .sub 2 Cd and (p-CH sub 3 C sub 6 H sub 4) sub 2 Gd, and it was observed that com-
- iplexes of the cadmium ccmpounds with dioxane were equally effective. In comparing
I the polymerization processes. conducted with diphenylcadmium and phenylcadmixmiodide
| ‘it was found that -the yield of an: essentially similar polyethylene amounted in the

- | 7 Lurd 1/2 e
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. ilatter case to only one-half of the one obtained with diphenylcadmium, thus reveal-
~‘lng the equivalency of the same radicals in the organometallic component in the :
- ..catalyst and the essential role played by their number. The obtained polyethylenes
+ . :were.essentially white powders.  Thermomechanical studies were conducted on films
- obtained at 180-185C and 90-100 atm, which wers stretched in one direction. - It was
i ‘found that the polymers possessed. sufficiently high valuez of recrystallization o
stress and tensile strength and high stretch and softening point values, the latter
.dn the 130-135C range. Orig. art. has: 2 tables, o

A

* ASSOCIATION:  Fiziko-khimicheskiy institut im. L. Ya. Karpova (Physico-Chemical
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‘Shaposhnikova, T. K. - éz e
£ fillors vith particles of irrogular shape on tho properties of |

ity syt 7.5, . 6, 985, L

TOPTC ,TAGS:”‘fr"einfd:r'ée.xzia'ﬁt};; fillar,polyvinyl iilﬁphoi, glycérii;,b 'VEO; sol," sol". ,}t',_"'-:‘ ’
-1 1ifetime, filler perticle shape, asymmetrical ‘secondary structure ~ .~ . b

3 ABSTRACT _Tﬁé ,i‘réix.ifdrée'me‘:it" otr‘.-:‘pbijiiie/fé ri\»rith'fillevfa 'compoéed of-part_icles' of EE
:| irregular shape and & thickness commsnsurate with bundlegsof the polymer molecules i - -
has _bee? studied. Experiments were conducted with £ilmalorepared from polyvinyl

alcohol'|(PVA), plasticized with glycerin, and an-aquoous dispersion of V,0s..

Freshly {prepared V,05 sols are amorphous, ‘with particles of -irregular shape. The e

gols becoms crystalline after a-time, and needlelike particles 10 to 20 § thick, '
with length increasing with time, dre formed. Their length can be controlled by =
changing the 1lifetime of the. 80l. 'The growth of the particles practically ceases : o
in the viscous.polymer medium,: Experiments conducted with PVA plasticizéd with R
28% glycerin (tenslle strength, 200 kg/cm?) showed that the strength of the R

Heoa s
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specimens increases by a'bout 50 to 100% uith an increase in sol concentration of i~
2jup to 10% and, to-a certaln extent, wlth an increse in the particle length. A
1 highly reinforeing effect is’ produced only by particles of irregular shapa; the
offect of erystalline V 0: is very: slight. . It was shown by analysis of PVA~
i plasticized with 45 to 50% glycerin {tensile strength, 90 kg/cm?) that the re-
inforcing effect of the filler is higher in polymers with a lower strength. :
Microscopic studies revealed that after 72 hr: pure V205 sols develop asyumetrical
I secondary structures. similar to: thoso ‘of . polymers and: that these structures remain
n-the. presence of PVA., The increase in the reinforeing effect of V05 sols with'
n increase in sol- lifetime can be aserived not only to the presence of irrogular
i particles, but- also, to0 a certain oxtent, to thelr aggregaticn into. asvmmetrical
econdary formationa. : Orig. art. has: 2 figures. v .

usocnm?n: - Fiziko-khimicheskh‘ institut im. L. Ya. Karpova (Phyaicochemi‘.al
nstitute) - L . I

ssuanmsn- : 26Dac61
F‘f‘*sus CODE: S

| DATE AGQ: OlJul63 o Eiow o0
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AUTHOR:A Shibayev, ' P.; Plate, N. A., Zezina, L. A.; Kargin, V. Ao

B TITLE The processes of st"uctura fomation in a grai‘t copolymer?on the basis of a:
' crystallizing polyester ‘\ o ‘ R o

SOURGE: Vy*sokomolektﬂyamy*ya soyedinemya, v. 5, no. 6 1963, 932.957 :

‘ TOPlc ‘I:AGS: lattice i‘omation, graft. copolymer, lyoster, polyhydroxypelargonate, i
. macromolecules. polymethacrylic acid R , i

ABSTRACT. - In earlier publications 'hhe auﬂ‘ors i.nvastigated copolymerlc systems
- where the basic ehain consisted of a crystallizing honopolymer, while the side
grafts wara of ‘the noncrystalliz:lng ‘type. - They demonstrated that the crystalliza-
- ¥ion of the homopolymer was: prevented, having: stopped at the fibrillar type stage. -
. The purpose of ‘the present investigation was to find out whether ina copolymeric
systexn consisting of a crystall:\.zing and an-amorphous ‘polymeric components, .
A .. - .pgrafted-in’ the reverse- ord a similar Anhibitory effect would take place, In
SRR this case met.hac;glic acid lymar formed the basie chain, while crystalline poly~
R oxypalargomte constifuted the grafted side chains. Macromelecules of polyoxy-

: pelargonate were treated wi.th methacrylchloride. and the resulting unsaturated

qud__}!g (\ : i
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" pclyester was subjected to a polymerization reastion with methacrylic acid, yield-
~Tihg the desired copolymer. of 131 ratio. The latter was stundied by electron micre- -
| scope-and x-rays,. following annealing at 60-130C and was found to be amorphous..
- !¥nen, however,the annealing temperature was raised to 145-150C, there appeared in
-~ "the ‘side chains of the’ polymer’ fibrillar. structures with filaments of 100
¢ 7 YAngstrom in diameter. »Thus,f't,he‘;i[e_id,_éfr.ence-L,of a’chemical bond between the two
3. - polymers seems to interfere with. the -erystallization of polyhydroxvpelargonate. .
- Thanks are given to'Gs S. ‘Kolesnikov for supplying the graft copolymers. Orig. art,
' "hass 3 figures and 3 formmulas, . - ;

L0

P : ASSOCIATIOK:Moskovsld.y gosndarstvanw*y mvé:sitaét im. M. V. Lomo_nesova (Moscow
 state Umversity) o ¢ ' ' S
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TmE Electron-diffraction st\my of fluorine-containing polymers {l G
o, 5, 10 T, 1963, 953-959 1

;
» |
A ,,SOURCE Vy*eokomole yarny*ye soyed.ineniya, ‘{
TOPI o TAGS: ﬂuorine-containing polymer, fluorine-containing copolymer; elec- T
- trom’ diffraction, crystelline copolymer, amorphous co;)olymer, copolymer £lm, i f
' pe lattice, rubberiike copolymer, substituent su'bs‘cituen‘o size, ' - A
vinylid.ene fluoridg , . hexa- R %

lymer crystalll
tribution, oh;orine snbstituent,

luoroprOpylene, chlorotriﬂu:.roethylene ST

. The structur ' of coyolymers of vinyndine fluo

g{1) end of ch nlorotrifiuoroethylene
1ectron—diffract10n method. . -

"_orOprapylene {e

3 ers II) have been: ‘gtudied by the e

'l’he pu'pOBe of the study was 10° detemine “the - effects of the- pature of ‘the

“ gecond: monomer, . its" content, and-its distrivution ‘slong the: chain on the. cry~

stailization cepacity of the polymers,\\ The experiments ve
d ﬁlme of cOpolymers I containin& T35 mol'fa C,%

;_mt:;gtc_hed end. etretche.

eubstituent ais
ride end peyeflu- 1 k.
and vinylidene . = B
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- groups end of dopolymers II conta;ning-16.6-66,7; ol - € FoH, ErouEd. The re-

“gults of the etudy,"praqente;l: in the form of tebles end electron aiffraction ;

patterns, shov‘.t'hat.:wpol’ymérs containing up O T% CyFp eroups in the vinyliddre .

B oeide chain end up tO 166 CoFp o BYOUPS in the:chlorot:fifjluoroethylene chedn - ‘

‘exhibit ;a‘.,cryetélnne ‘ptructure ;Ldemi‘é;l;wi’oh that of the respective homolymerse i 0
An ase in the content of the “pecond. monomer in the copolymers. greduedly o

j e 14 I_.containing-over 5% _

in the: crystalline lattice. Copolymers
' st rdng over: 25% ¢ FeHz Broups gre emorphous
- “4pdicate thet the emoxphous .- .
the size of tpe oo
jon of pubsti- I
guents along the chalde il “pos! o lasties |0
4t ers with mbbernke-prope ties : auction of lerge andAr- RN
‘ regularly distrituted: atoms’ or,‘groups':yhich' upset the regularity of the chedn. .-
or . -has: L figures ‘and 3-tebles. o . R
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rpjratus. was oconstrusted -to' determine the sorption of <= . | -

_ e \at ' C..end ‘of: n,-?oc‘banenr]i polybutylens mt 25-115¢, |-

e apparatus wes entirely glass nd ‘permd tted ‘the recording of temperaturs,:

ressure, and: weight'of the polyo amples, Isotherms of sorptlon et verlous -

temperatures were. charted, and it ound that the sorption: cepacity of poly- -

-jethylene incresses with tempera eaching & meximum at 130C, the melting point™ o

“ifor-this crystelline polymer.. : butylene, on the other hand, the sorption ° B A
.1capacity decreases fronm:: rom there on 1t rises up to its melting :

~ipoint,. . The conclusions dram from the obtained results point to a Mgher flext~ 1= .
- bility in the polytutylene macromolecules as compared with polyethylene, which may i .

.:be due-to a shorter -carbon chain’ and & greater brenching out of polybutylene.’ ~Orig, o

“art, hagt 4 charts, - A TR
JASSOCTATION: . Physico-Chemical Institute . = -
Cord - Y/Z/ il
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mac fibrils,polymorplﬁsm ]

v , aprone {ilaments which were |}
imas c‘halr, original length, Ultrathin - |}
an ultramicrotom and subjected to
~magnification, A longitudinal
“rang ‘of..large globular structures forming . . . |
layer:of . mall-‘globulujforming'_a_ccat_around‘ 1te 1
lar globular- structures of mixed spherulites .. 18
ments . pre ly: derived from the breakup of spheru-|}
:homogeneous optically translucent oo

o Y- supermolecular formations, The existence
ices: suggests’ that -the uwltramicrotom has a shearing
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ffect on the filaments ‘rather.‘the ‘The' authors strssa ‘the poly-

ing ona.
nature: of : the. supermolecular structuré of. chprone fibers. Orig. ar'o. hass

! kiy m;t. t.u_t ahinnoy proqu*shlennost.i, Eizil"o-
: : :ienf.it‘ o» . ;
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ZUBOV, Yu.A.; MARKOVA, G.S.; KARGIN, V,A,
X~ray diffraction examination of polyethylene, polycaproamide,
and polyethylens terephthalate fibers. Vysokom.soed. 5 no.8:
11711177 Ag '63. (MIRA 16:9)

1. Fiziko-khimicheskiy institut imeni L,Ya.Karpova.
(Textile fibers, Synthetic) (X-ray diffraction examination)
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KONSTANTINOPOL!'SKAYA, M.B.; BERESTNEVA, Z.Ya.; KARGIN, V.A,

Effect of the molecular weight on the cross-~linking of low pressure
polyethylene, Part 4, Vysokom.,sced, 5 nc,11:1702-1705 N '63.
(MIRA 17:1)

1, Fiziko-khimicheskiy institut imenl L.Ya,Karpova,
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KARGIN, V.A.; KORETSKAYA, T.A.

Electron mieroscope study of the effect of oleic acid on the
development of secondary structurss in polyethylene. Vysokcm.
soed, 5 no,11:1729-1733 N 163, (MIRA 17:1)

1. Fiziko-khimicheskiy institut imeni Karpova,
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ACCESSION KR: APLOOT7979 5/0190/63/005/012/1809/161.6
AUTHORS: Kargin, V. A.; Sogolova, T. I.; Talipov, G. Sh.

TITLE:s Supermolecular structure of plasticized and neaplasticized crystallins
polystyrene

SOUFCE: Vy#sokowolekulyarnyitye soyedineniya, v. 5, no. 12, 1963, 1809-1816

TOPIC TAGS: polymar, polystyrene crystalline, polystyrene, plasticized crystal=-
lina polystyrene, plasticization, plasticizer, secondary sbtructure, globule,
soherolite, bundle, rod, supermolecule structure formation, plasticized polystyrens

aechanical property, polymer mechanical property, phthalic acid dimethyl estver,
cetyl chloride, supermolecular structure

ABSTRACT: The supermolecular structure of plasticized (dimethyl-phthalate and
cetyl chloride plasticizer) and nonplasticized crystalline polystyrene hes been
studied in tcmperature intervals from 110-215C and 2t crystallization durations of
10 to 150 minutes. The structure-forming process was observed under a polarizing
microscope MIN=8 with a 200-600 magnification. A new type of structuralizotion was
discovered, in which spherdlites serve as initial structure units, commensurable

Card 1,2
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in dimension with the colloidal particle size, It was found that the plasticizer
has a substantial efiect on the nature and dimensions of crystalline polywer
secondary structure, and a definibe correlation was established between plasticized
polymer macrostructure and its mechanical properties, Orig. art. has: 16 micro-
photographs and 1 chart.

ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova (- Physicochemical ‘.
Institute) :
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ARZHAKOV, S.A.; SLONIMSKIY, G,L.; SHTARKMAN, B,P.; KARGIN, V.A.
Temperature and pressure dependence of the epecific volume
of polymers, Part 1: Polymethyl methacrylate, Vysokom. soed.
5 no,12:1854-1860 D '63, (MIRA 17¢1)
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KAPRALOVA, Z.A,; MIRLINA, S.Ya.; KOZLOV, P.V,; KARGIN, V.A.;
KALYUZHNAYA, R,I

Structure formation and enzymatic activity of pepsin and
trypsin fragments in the course of autolysis and electro-
dialysis. Vysokom, soed. 5 no,12:1870-187, D '63,

(MIRA 17:1)
1, Moskovskiy gosudarstvennyy universitet im, Lomonosova.

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720720001-2"




"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720720001-2

. J i

-

SOGOLOVA, T,I.; SLONIMSKIY, G,L.; KARGIN, V.A.

S B At S dtae A0 €53

Viscoplastic flow and flow temperature of polymers, Vysokom.
soed. 5 no,12:1875-1878 D '63, (MIRA 17:1)

1. Fiziko-khimicheskiy institut im, Karpova i Institut
elementoorganicheskikh soyedineniy AN SSSR.
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e KARGIN, V. [Karhin, V.], skadcmik

Synthesis means creation, Nauks i zhyttia 12 no.3:4=5 Mr 163,
(MIRA 16:11)
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onstantinopol 'ska ya, M.B.,) Z,¥ and.¥. A Kar in.
v Kolloidnyy zhurnal v 26 no. 2, Mar-Apr*lSBS 174 177
DU , S S/069/63f025/002/004/010

' ,The mﬂuence of temperature type:of solvent and solutmn concentratlon , e
L on the structures. formed in low- pressure polyethylene (PE) has. been studied -
by the electron microscope method at: the Phys1cochem1ca1 Scientific Re-"

_.search Institute imeni L. Ya, Karpov. "The experiments were conducted with
- PE of an average mol. ‘wt. of 190,000, tol, 000, 000 (in this~ range mol. wt,

- does not affect structure). " The results of the study are givenin the form of L
eI_ecrron micrographs, - The influence of temper ature on structure was stud1ed
by depositing a PE film from:a boﬂmg 0.01% solution of PE in xylene -onto :
a calloxylin substrate heated to 20-to. 120°C It was shown that 1) at 20 to 70°C

7,such complex secondary structu es.as planes spxrals, and crystals are .

- RN ; - - o i s
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fl FORMTION OF SECOMIRY STUCTURES [oontia) §/069/63/025/002/001f010

~ formed; 2) above 100°C mainly simple Secondary Structures (bundies and rib:

l - bons) are . the: st varie str

L 90°C, ] i “conducted with decalin and tetralin solutions of PE yielded
@-chloronapht

- Plex secondary structures; owing to the ‘slower evaporation of the solvent. -
The character of the structures formed was shown to be almost independent -

halene soiufibhs;'of PE yielded only com- "

g of the concentration of the solution in.the 0. 001 to 0.1% concentration range,

It is believed that the solutions contai
‘bundles which are-the main structural units of the secondary structures,
Thus, in the process of structure formation in solution the character of sec-
ondary structures must depend on such factors as solution cooling rate and _
- solvent evaporation rate, which ‘favor or impede the development of complex .
Cstructures, oo oo oeene HEE R

The formation of struétures‘prp‘c{eed‘e_d"}(éi‘y,,rrépidl'y}‘(in a matter of seconds),

»-in addition to dissolved molecules,
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